Introduction {#sec1}
============

Atopic dermatitis (AD) is a chronic and recurrent inflammatory skin condition that is common in children \[[@cit0001]\]. The families of children with AD frequently report disturbed sleep \[[@cit0002]\]. Sleep disturbances have been found to affect 47% to 60% \[[@cit0003], [@cit0004]\] of school-age patients with AD, due to pruritus and scratching \[[@cit0005]\].

Delay in sleep onset \[[@cit0006]\], waking up frequently at night \[[@cit0006], [@cit0007]\], and a decrease in sleep duration \[[@cit0006]--[@cit0008]\] are the most commonly reported sleep problems in these children. Since AD most often begins in the first year of life, a great number of children experience sleep disturbances in the early phases of their development \[[@cit0009], [@cit0010]\]. Sleep is necessary for a child's cognitive and behavioral development \[[@cit0011]\]. Infants need to sleep more in the first years of their lives compared to older children, and various studies have shown that sleep losses in this period of life influence future development and have obvious effects on neurobehavioral and emotional functioning \[[@cit0012]--[@cit0014]\]. In addition, it has been shown that sleep problems constitute a risk in terms of obesity \[[@cit0015]\]. In a recent study, concurrent sleeping problems among infants with AD have been found to be a risk factor for the development of mental health problems, such as emotional and behavioral problems, at 10 years of age \[[@cit0016]\]. Sleep problems affect not only the child with AD, but also the quality of life of the family \[[@cit0017], [@cit0018]\]. Frequent wakings of the child during the night may cause anxiety and depression in the family \[[@cit0019]\]. In infants with AD, the high prevalence of sleep problems and their negative implications for the whole family emphasize the need for early screening tools that could be used by parents and/or professionals to assess sleep problems.

The effectiveness of drug treatments for AD can be evaluated by improvement of sleep in patients with this condition. Evaluating infants diagnosed with AD for the first time with a validated instrument for sleep problems will help clinicians observe the effects of AD on sleep problems, their treatment, and the improvement of sleep quality. A great number of studies on the association between AD and sleep have been conducted on preschool-age or older children who have been diagnosed with AD for a long time, and the age ranges of some research groups have been very wide \[[@cit0020], [@cit0021]\].

Aim {#sec2}
===

The purpose of this study is to compare sleep problems in infants who are newly diagnosed with AD to those of healthy children, using a validated questionnaire, the Brief Infant Sleep Questionnaire (BISQ) \[[@cit0022]\]. The BISQ, which was developed for screening sleep disorders in children younger than 3 years of age, met "well-established" assessment criteria according to an evidence-based psychometric review of 21 parent- and child-reported pediatric sleep measures by using the criteria developed by the American Psychological Association Division Evidence-Based Assessment Task Force \[[@cit0023]\].

Material and methods {#sec3}
====================

Study design {#sec3.1}
------------

This study was a controlled case study of children with a new diagnosis of AD and healthy children. Mothers of children aged 3--36 months who presented to the outpatient clinics of the pediatric allergy division and general pediatrics at Inonu University Turgut Ozal Medical Centre and Malatya State Hospital participated in the study. Patients who were already diagnosed with AD and who had not yet started drug therapy for AD were included in the study. Children with a previous diagnosis of allergy such as allergic rhinitis, and bronchial asthma were not included.

Definitions {#sec3.2}
-----------

### Asthma {#s3b1}

Diagnosis of asthma is based upon a history of at least three wheezing attacks that necessitated treatment with short-acting β2 agonists or the patients who were diagnosed previously with asthma by a physician.

### Allergic rhinitis {#s3b2}

Diagnosis of allergic rhinitis is based upon the concordance between a typical history of allergic symptoms and skin prick test positivity or the patients who were diagnosed previously with allergic rhinitis by a physician.

Atopic dermatitis {#sec3.3}
-----------------

The AD diagnosis was conducted according to the Hanifin and Rajka criteria based on patient history and clinical characteristics \[[@cit0024]\]. The diagnosis and severity of AD were documented by a pediatric allergist using the Scoring Atopic Dermatitis (SCORAD) index. Patients were classified according to SCORAD (scoring index of AD) scores. Scores below 25 were classified as mild, those of 25--50 were classified as moderate, and those over 50 were classified as severe atopic dermatitis \[[@cit0025]\].

The control group included children with no history of allergies, who had come to the hospital for well-child care. Patients who were preterm, who had chronic disease, or who were at risk for developmental delays were excluded from the study since these children can have sleep problems unique to their illnesses. During their clinical visits, the mothers were asked to complete the BISQ and a semi-structured questionnaire designed for this study. The BISQ was verbally administered to the mothers to evaluate sleep patterns, and their answers were recorded directly. The recorded sociodemographic variables included the child's gender, age, and birth order, and the mother's level of education. The Parents' Evaluation of Developmental Status (PEDS) tool was used to detect children at risk for developmental delays \[[@cit0026]\].

Brief Infant Sleep Questionnaire {#sec3.4}
--------------------------------

The BISQ is a sleep questionnaire aimed to assess the infant's average sleep patterns; it is a highly validated measure for use with infants and toddlers up to 3 years. The parents are instructed to refer to their infants' regular sleep patterns, and questions are related to the last week's sleep periods. It is easy to administer and can be completed within 5--10 min. The derived measures are: (a) sleep onset time, (b) nocturnal sleep duration, (c) daytime sleep duration, (d) number of night wakings, and (e) sleep latency -- the reported length of time it takes the child to fall asleep. The BISQ defines poor sleepers according to one or more of 3 measures; 1) child wakes \> 3 times per night, 2) nocturnal wakefulness is \> 1 h, or 3) the total sleep time is \< 9 h \[[@cit0022]\].

The permission for translation of the original English version of the BISQ to Turkish and the use of this questionnaire for clinical purposes was obtained from the original author. The BISQ was translated by two people who knew English and then translated back by another person who did not know about the instrument.

The PEDS is a brief, validated, developmental screening tool to evaluate children ranging in age from birth to 8 years. The tool elicits parental concerns on 10 items across 9 domains of development and behavior. The PEDS has a reported moderate sensitivity (74--79%) and specificity (70--80%) \[[@cit0026]\]. The study was approved by the Ethics Committee of Inonu University, Medical Faculty. Written informed consent was obtained from the parents of all of the participants.

Statistical analysis {#sec3.5}
--------------------

All analyses were conducted using SPSS version 16. Descriptive statistical methods were used for demographic information. All data were reported as mean ± SD. Normality for continued variables in groups was determined by the Shapiro-Wilk test. The Mann-Whitney *U* test was used for comparison of variables between the studied groups. A value of *p* \< 0.05 was considered significant.

Results {#sec4}
=======

Forty-six children currently diagnosed with AD and 60 healthy children aged 3--36 months participated in the study. The participants' average ages were 10.9 ±7.7 and 12.3 ±7.7 for the AD and control groups, respectively. There was no significant difference between age, gender, maternal age, or education variables of the two groups. According to PEDS, none of the children had a developmental problem that made their family anxious. According to SCORAD, the AD severity of children with AD was mild in 58.7%, moderate in 34.8%, and severe in 6.5%. Demographic information is presented in [Table 1](#t0001){ref-type="table"}. The concerns of the mothers regarding sleep problems in their children were higher in the AD group than in the control group; 80% of the mothers of healthy children thought that their children did not have any problems with sleep, 18.3% thought that their children had some problems with sleep, and 1.7% thought that their children had serious problems with sleep. Meanwhile, 15.2% of the mothers of children with AD thought that their children had severe problems with sleep, 41.3% thought that their children had a small problem with sleep, and 43.5% thought that their children did not have any problems with sleep (*p* \< 0.001).

###### 

Demographic data of the study subjects

  --------------------------------------------------------------------------
  Parameter                      AD               Healthy        *P*-value
  ------------------------------ ---------------- -------------- -----------
  Age \[months\]                 10.9 ±7.7        12.3 ±7.02     \> 0.05

  Gender                         M: 26 (56.5%)\   M: 33 (55%)\   \> 0.05
                                 F: 20 (43.5%)    F: 27 (45%)    

  Birth weight \[g\]             3277.8 ±515.1    3218 ±396.7    \> 0.05

  Maternal age \[years\]         29.4 ±4.5        28.2 ±5.1      \> 0.05

  Maternal education \[years\]   11.0 ±4.0        10.2 ±4.5      \> 0.05
  --------------------------------------------------------------------------

The average nighttime and daytime sleep durations were longer in the AD infants than in healthy children (*p* = 0.1). Infants with AD had more wakings more often during the night than the control group did (3.54 ±1.8 vs. 3.02 ±1.7 wakings, respectively), and the time to fall asleep in infants with AD was longer (28.7 ±25.7 vs. 25.2 ±23.1 min, respectively), but these were not statistically different (*p* = 0.4 and *p* = 0.2, respectively). In addition, 46.7% of the infants with AD spent more time in wakefulness during the night in comparison with the control group (13.7%, *p* = 0.005). The results are shown in [Table 2](#t0002){ref-type="table"}.

###### 

Sleep characteristics of children with atopic dermatitis and healthy controls

  ------------------------------------------------------------------------------------------------------------------------------------------------
  BISQ Sleep Measures                                          AD (*n* = 46)                           Healthy (*n* = 60)   *P*-value      
  ------------------------------------------------------------ --------------------------------------- -------------------- -------------- -------
  Location of sleep\                                           Infant crib in a separate room\         6 (13)\              2 (3.3)\       0.05
  *n* (%)                                                      Infant crib in parents' room\           30 (65.2)\           42 (70)\       
                                                               In parents' bed\                        5 (10.9)\            14 (23.3)\     
                                                               Infant crib in the room with siblings   5 (10.9)             2 (3.3)        

  Preferred body position\                                     On his/her belly\                       6 (13)\              11 (18.3)\     0.09
  *n* (%)                                                      On his/her side\                        15 (32.6)\           29 (48.3)\     
                                                               On his/her back                         25 (54.3)            20 (33.3)      

  Method of falling asleep\                                    While feeding\                          15 (32.6)\           23 (38.3)\     0.1
  *n* (%)                                                      In bed alone\                           23 (50)\             18 (30)\       
                                                               Being rocked\                           3 (6.5)\             11 (28.3)\     
                                                               In bed near parent\                     3 (6.5)\             7 (11.7)\      
                                                               Being held                              2 (4.3)              1 (1.7)        

  Bedtime, mean ± SD                                                                                   21.5 ±3.3            20.3 ±6.1      0.1

  Nocturnal sleep duration \[min\], mean ± SD                                                          556.09 ±87.8         516.6 ±112.8   0.1

  Daytime sleep duration \[min\], mean ± SD                                                            223.7 ±130.7         170.0 ±121.4   0.1

  Number of night-wakings, mean ± SD                           \> 3 times                              3.54 ±1.8\           3.02 ±1.7\     0.4
                                                                                                       24 (52.2%)           24 (40%)       

  Wakefulness time after sleep onset \[min\]                   \                                       88.3 ±76.4\          31.9 ±47.6\    0.005
                                                               ≥ 61 min                                19 (41.3%)           7 (11.7%)      

  Sleep latency/difficulty falling asleep \[min\], mean ± SD                                           28.7 ±25.7           25.2 ±23.1     0.2

  Do you consider your child's sleep to be a problem?\         Serious (major) problem\                7 (15.2)\            1 (1.7)\       0.001
  *n* (%)                                                      Small (minor) problem\                  19 (41.3)\           11 (18.3)\     
                                                               Not a problem                           20 (43.5)            48 (80)        
  ------------------------------------------------------------------------------------------------------------------------------------------------

Most of the healthy children (70.0%) and infants (65.2%) with AD preferred sleeping in an infant crib in the parents' room. The belly was the least-preferred body position for both groups. One third of both groups (AD = 32.6% and control = 38.3%) preferred bottle-feeding while falling asleep. There were no differences between the two groups in terms of location of sleep, preferred body position, method of falling asleep, and bedtime. Infants with AD slept longer compared with the control group (21.5 ±3.3 vs. 20.3 ±6.1 min, respectively); however, this was not statistically significant (*p* = 0.1).

Discussion {#sec5}
==========

In this study, which assesses the sleep patterns of infants newly diagnosed with AD through a validated sleep tool, it was found that when compared with healthy children, children with AD did not have decreased daily total sleep duration; however, they woke up more frequently at night and stayed awake significantly longer than 60 min when they woke up. In addition, the mothers of children with AD reported that their children had three times as many sleep problems when compared with the reports of mothers of healthy children.

In studies on the sleep patterns of patients with AD from all age groups, the most-reported problems were delays in sleep onset, frequent night wakings, and shorter sleep durations \[[@cit0006]--[@cit0008]\]. In our study, the long delay in sleep onset, the higher number of night wakings, and the longer periods of falling asleep after wakings in children with AD showed that the sleeping duration of these children will continue to decrease in the future; however, the study also shows that the sleeping duration of these children is not affected at the onset of the disease. A community-based study conducted with 4,085 1-year-old children in Taiwan showed that sleep duration decreased and the frequency of wakings at night increased in children with AD when compared with the control group. In this study, which showed that sleep disturbances occur at the onset of the disease, AD was diagnosed by showing 3 pictures of typical AD to families, and sleep behavior was evaluated with an unstructured questionnaire \[[@cit0027]\]. In another study conducted in England, which compared 44 children with AD to a control group, whose ages ranged between 5 months to 3 years, it was found that children with AD were more likely to have night-waking problems and it took them longer to resettle during the night \[[@cit0028]\].

In infants with AD, the frequency of waking up more than 3 times a night and the period of resettlement being longer than 1 h may cause the mothers to think that their children have sleep problems. In another study, it was found that mothers thought that the factor most associated with poor sleep was night-wakings \[[@cit0029]\].

The strongest point of our study is the assessment of sleep patterns with a tool that is used for infants in many countries. Another strength of our study is comparing the sleep behaviors of similar age groups, since a great number of the existing studies have been conducted using a wide age range although sleep physiology changes with age. The major limitation of the study is a small number of participants who attended the current study. Therefore, our findings need to be supported with studies which have a large number of participants. However, the fact that it is the first study that assessed sleep patterns of young children with newly diagnosed atopic dermatitis. Sleep disturbance is strongly associated with disease severity. In a study conducted by Chang on allergic preschoolers, it was found that patients with moderate to severe AD had more sleep problems \[[@cit0030]\]. Because of the small numbers of patients, we were not able to compare the AD patients' sleep status with each other. Another limitation of the study is that only the data on patients admitted to the hospital are presented; therefore, this cannot be generalized to apply to all patients with AD.

The number of severe, moderate, or mild AD cases in our study was not enough to compare or to detect a difference if one existed.

Conclusions {#sec6}
===========

The absence of an immediate decrease in sleep duration during the diagnosis of AD can make interventions to fix sleep problems more effective. Interventions to improve children's sleep habits, especially in early childhood, are likely to improve the quality of life of the whole family \[[@cit0031]\]. For this reason, it is important for clinicians who work with children with AD to study the influence of this condition's treatment on sleep and to try to obtain sleep improvement as well as improvement of skin issues. We recommend that clinicians advise parents about behavioral sleep problems that may be due to the stressful effects of the skin condition.

Conflict of interest
====================

The authors declare no conflict of interest.
